Oxidative damage to DNA by diesel exhaust particle exposure in co-cultures of human lung epithelial cells and macrophages.
Studies in mono-culture of cells have shown that diesel exhaust particles (DEPs) increase the production of reactive oxygen species (ROS) and oxidative stress-related damage to DNA. However, the level of particle-generated genotoxicity may depend on interplay between different cell types, e.g. lung epithelium and immune cells. Macrophages have important immune defence functions by engulfing insoluble foreign materials, including particles, although they might also promote or enhance inflammation. We investigated the effect of co-culturing type II lung epithelial A549 cells with macrophages upon treatment with standard reference DEPs, SRM2975 and SRM1650b. The exposure to DEPs did not affect the colony-forming ability of A549 cells in co-culture with THP-1a cells. The DEPs generated DNA strand breaks and oxidatively damaged DNA, measured using the alkaline comet assay as formamidopyrimidine-DNA glycosylase or oxoguanine DNA glycosylase (hOGG1) sensitive sites, in mono-cultures of A549 or THP-1a and co-cultures of A549 and THP-1a cells. The strongest genotoxic effects were observed in A549 mono-cultures and SRM2975 was more potent than SRM1650b. The ROS production only increased in cells exposed to SRM2975, with strongest concentration-dependent effect in the THP-1a mono-cultures. The basal respiration level in THP-1a cells increased on exposure to SRM1650b and SRM2975 without indication of mitochondrial dysfunction. This is consistent with activation of the cells and there was no direct relationship between levels of respiration and ROS production. In conclusion, exposure of mono-cultured cells to DEPs generated oxidative stress to DNA, whereas co-cultures with macrophages had lower levels of oxidatively damaged DNA than A549 epithelial cells.